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CLINICAL VIGNETTE
The patient was a 34-year-old female nonsmoker with long-

lasting allergic rhinitis, moderate persistent asthma during the
winter months that was difficult to control without oral steroids,

severe atopic dermatitis (AD), and a total IgE level of 293 IU/mL.
Shewas started on sublingual immunotherapy (SLIT) with extracts
of house dust mite, tree pollen, and cat (2 vials). Once attaining
maintenance concentrations after a 1-month build-up, SLIT had to
be interrupted because of a severe exacerbation of AD with
punched-out erosions (eczema herpeticum) and uncontrolled
asthma. After 6 months of omalizumab therapy, SLITwas restarted
out of season without difficulty. She has been receiving SLIT
maintenance therapy for half a year now,with verymild intermittent
AD and only rescue asthma medication. The omalizumab dosing
interval is slowly being increased from twice to once a month.
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1. Discuss whether omalizumab affects the immunomodulatory ef-
fects of immunotherapy.

2. Discuss in what kind of patient and to what degree omalizumab is
able to reduce systemic adverse events caused by allergen subcu-
taneous immunotherapy (SCIT).

3. Discuss in what kind of patient and to what degree omalizumab is
able to reduce systemic adverse events caused by venom
immunotherapy.

4. Comment on the long-term effects of omalizumab that are only
documented after prolonged use.
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REVIEW
Off-label use of omalizumab in combination with desensitiza-

tion treatment has been studied for inhalant allergen subcutaneous
immunotherapy (SCIT), subcutaneous venom immunotherapy
(VIT), and oral food desensitization. The first omalizumab-SCIT
combination trials sought to improve symptom reduction as
opposed to that seen with SCIT alone. However, recent omalizu-
mab desensitization trials have been focused on enhancing the
safety of SCIT in high-risk patients.

Omalizumab after SCIT updosing to improve
symptom reduction

The first trial was conducted by German investigators more
than 10 years ago in 221 subjects who were 6 to 17 years old and
had both birch pollen and grass pollen allergy. Half of the group
was randomized to receive either birch pollen or grass pollen
SCIT. After 14 weeks of SCIT updosing, each immunotherapy
group was randomized to receive concomitant omalizumab or
placebo over 24 weeks. Differences in symptom load were in
favor of both omalizumab groups with statistical significance.
This first trial concluded that additional clinical benefit of
omalizumab was demonstrated in both pollen seasons, irrespec-
tive of whether patients were receiving SCIT.E1,E2 Because oma-
lizumab suppresses the IgE-mediated release of inflammatory
mediators, researchers also questioned whether it would be
possible to measure the anti-inflammatory effect of omalizumab
by using the quantification of leukotriene release. Effectively,
in vitro studies of patients’ peripheral blood leukocytes showed
a reduction in sulfidoleukotriene release in both SCIT plus
omalizumab groups compared with that seen in the SCIT plus
placebo groups.E3 Also, SCIT combined with anti-IgE reduced
nasal secretion tryptase and eosinophilic cationic protein levels.E4

However, no difference in urinary leukotriene excretion could be
detected between the SCIT plus omalizumab and SCIT plus
placebo groups,E5 and in a follow-up analysis 1 year after
omalizumab, leukotriene release was no longer reduced in the
postomalizumab group.E6 Thus although omalizumab improved
clinical scores in SCIT-treated patients, the effect of this
24-week treatment was not long-lasting, making the cost/benefit
ratio questionable.

Preadministration and coadministration of
omalizumab and SCIT updosing to improve safety

The design of several subsequent omalizumab-SCIT trials
was the other way around because investigators planned to
show whether omalizumab improves SCIT safety. One hundred
fifty-nine adults with ragweed allergy were divided into 4
parallel groups; half of them received 9 weeks of premedication
with omalizumab, and the other half received 9 weeks of
premedication with placebo. Then each group was randomized
to a 1-day rush updosing protocol of ragweed SCIT or placebo
injections. Omalizumab reduced systemic reactions that required
epinephrine from 15% to 2.6%.E7 It was further shown that the
combination of ragweed immunotherapy and anti-IgE resulted
in prolonged inhibition of allergen-IgE binding (facilitated
antibody analysis) compared with either treatment alone. The
investigators concluded that these events might contribute to
enhanced efficacy.E8

In another double-blind, placebo-controlled (DBPC) trial 248
allergic asthmatic patients whose symptoms were not controlled

by inhaled corticosteroids underwent a build-up SCIT protocol
after 16 weeks of premedication with placebo or omalizumab.
The systemic reaction ratewas reduced from 26.2% in the placebo
plus SCIT group to 13.5% in the omalizumab plus SCIT group
(P 5 .017), and more omalizumab-treated patients reached the
maintenance dose (87.3% vs 72.1%, P 5 .004).E9

In 140 patients with seasonal allergic rhinitis and seasonal
mild-to-moderate allergic asthma whose symptoms were not
completely controlled with pharmacotherapy, omalizumab was
added in a DBPC during the first 18 weeks of SCIT with a
depigmented grass pollen–rye pollen extract (Depigoid;
Laboratorios LETI Sl, Tres Cantos, Spain). During the core
study, which encompassed the first pre-coseasonal period, there
was a statistically significant difference in symptom severity in
favor of the group treated with SCIT plus omalizumab (0.38 as
opposed to 0.59, P5 .016).E10 However, during the 2-year exten-
sion of this DBPC trial in which all patients continued exclusively
on SCIT, hardly any long-term effect of omalizumab could be
found. Only lung function was slightly better in the group that
received 4 months of omalizumab at the start of SCIT compared
with the group that received only SCIT. As for the safety of start-
ing SCIT under the umbrella of omalizumab during only the first
months of SCIT, no problems with discontinuing omalizumab
were reported. There were no severe adverse reactions reported
in either group.E11

Premedication with omalizumab before
subcutaneous VIT updosing to improve safety

Several case reports have been published on patients with
(severe/near-fatal) anaphylaxis caused by Hymenoptera stings,
who presented with a number of serious adverse reactions to VIT.
In all cases the patients were able to tolerate with success the VIT
once premedicated with 1 to 3 doses of 150 mg of omalizumab
during a 1- to 6-week period. In 5 of the 7 cases, omalizumab was
stopped after some months, and maintenance VIT treatment was
continued without any problem. In the other 2 cases omalizumab
was still an integral part of the combined therapy with VIT.E12

However, in one VIT case omalizumab premedication over
6 months was not successful.E13

Long-term effect of omalizumab
In 18 asthmatic patients with cat or house dust mite allergy who

had been receiving omalizumab for 6 years, asthma severity
(determined based on questionnaire and lung function results),
basophil allergen threshold sensitivity (CD sensitivity), and
specific IgE and IgG4 levels were examined after omalizumab
withdrawal. Most of the patients had surprisingly mild asthma
12 to 14 months after omalizumab treatment, and several of
them had reduced markers of allergic sensitization.E14 Similar
findings of the same patient group were still reported 3 years after
omalizumab withdrawal.E15

In the quest for further long-term data on omalizumab, a
retrospective analysis of total IgE levels in asthmatic patients
treated over several years with omalizumab in 6 randomized
DBPC trials and 1 epidemiologic study was conducted. The
hypothesis that prolonged reduction of stimulation of the IgE
receptor might lead to reduced IgE production was confirmed by
Lowe andRenard.E16 Searching for amathematic feedbackmodel
in which long-term total IgE data would fit, it was shown that IgE
production decreased by 54% per year on average.
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However, as already discussed above, no long-term effect of the
coadministration of omalizumab during the first months of SCIT
was documented,E11 possibly because of the reduced time span of
omalizumab administration.

Some further safety issues
Safety data of the first DBPC trial of SCIT-omalizumab

discussed above were published separately. There were 9 serious
adverse reactions documented: 4 asthma exacerbations, all in the
SCIT-only group; 2 headaches in the SCIT-omalizumab group;
and 3 infections (2 in the SCIT plus verum group and 1 in the
SCIT plus placebo group). Local side effects with SCITwere less
in the omalizumab group.E17

During the premarketing phase of omalizumab, an imbalance
had been registered between malignancies appearing in omali-
zumab recipients (0.5%) compared with control subjects (0.2%).
However, recent in-depth analysis of 67 clinical trials with a total
of 11,459 patients (7,789 treated with omalizumab) did not find
any association of omalizumab treatment and risk of malignancy.
In this large patient sample the rate ratio for malignancy in
omalizumab-treated patients was less than for placebo-treated
patients (0.93; 95% CI, 0.39-2.27), with no cluster of specific
malignancy histologies identified either.E18

Omalizumab and oral food desensitization
Apilot study in 11 children with cow’smilk allergy showed, for

the first time, the benefit of pre-comedication with omalizumab
from 9 weeks before and during a combined ultrarush 1-day
partial updosing followed by a further 16-week more slow
updosing phase. Even though all children experienced some
adverse reactions, 9 of 11 children were able to tolerate a DBPC
food challenge 8 weeks after stopping omalizumab and to
continue a daily intake of 8000 mg of dairy products. One patient
was able to take half of the normal daily dose, and there was 1
treatment failure.E19

Conclusion
The benefit of omalizumab in improving desensitization safety

becomes most clear when accelerated protocols are used in highly
sensitive patients. As such, omalizumab has shown clear benefit
during SCIT (rush) updosing in patients with uncontrolled asthma
and during VIT updosing in patients who presented with
anaphylaxis during previous VIT updosing (1 patient with
mastocytosis). Omalizumab also benefited subjects with severe
cow’s milk allergy in tolerating an oral desensitization protocol.
In most patients omalizumab could be suspended without
problems after several months of desensitization while the
desensitization protocols are continued. On the other hand, in
SCITwith regular extracts, slower updosing protocols, and more
stable patients, the gain in safety with omalizumab is less clear
because the several-month treatment of omalizumab in these
patients was not enough to install any long-lasting effects.

THE CASE REVISITED
Thus in recent trials omalizumab has been shown to enhance

the safety and tolerability of immunotherapy, especially SCITand
VIT. Because our patient experienced exacerbation of her
cutaneous and respiratory allergy symptoms on attaining SLIT
maintenance dosing, we proposed first pretreating her with
omalizumab for some time and then restarting SLIT. Although

shorter pretreatment with omalizumab might have been enough,
our patient was not comfortable to restart SLIT after 6 months.
Because short-term treatment with omalizumab does not seem to
result in any long-term effects but, on the contrary, some data exist
to suggest benefits after 6 years omalizumab, we have decided, for
the time being, to continue both SLIT and omalizumab.
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